Identification of a cis-acting element and a novel trans-acting factor of the glutamine synthetase gene in liver cells.
In the mammalian liver the expression of the enzyme glutamine synthetase (GS) is restricted to a small population of hepatocytes. In cells expressing the enzyme up to 3.5% of total cellular protein is GS. In order to identify enhancer elements contributing to this extraordinarily high level of expression we focused on a region roughly 2.5 kbp upstream of the GS promoter. Gel mobility shift assays revealed binding of an unknown protein within the most distal part of this region and reportergene assays demonstrated that roughly 60 bp downstream from position -2503 are indispensable for protein binding and the full effect of the enhancer. In UV cross-link analysis a 38 kDa nuclear protein that binds to the sequence was identified in rat hepatocytes. This nuclear protein, designated as upstream binding factor of the GS gene (UFGS) seems to play an important role in high-level expression of GS in liver.